The Stark bound (1.5) was improved by the a,uthor in a series of pa.pers [B3,B4,B5]. Those papers used the fundamental identity (1.2) and combinations of identities derived from it by differentiation with respect to s. This led to substantial improvements on previous lower bounds for discriminants. Some of the bounds of those papers assume the GRH, a,nd others are unconditional. Serre [B7] introduced the use of the explicit formulas of Guina,nd [15, 16] and Weil [17, 110] In this section we state the latest bounds for discrimina.nts obtained by use of explicit formulas of prime number theory, as well as some of their applications. We also discuss how close these bounds are to being optimal.
Consider a differentiable function F : R -R, with .F(-x) = F(x), F(O) = 1, and such tha,t for some constants c, E &#x3E; 0. Define Then the explicit formula for the discriminant states tha,t For a derivation of this formula, see [B9, B 10~ . The G ui n a.n d [15, 16] and Weil [17, 110] The entry for n = 9 in Table 4 comes from the field generated by a root of the polynomial ~-2~-7~~+14~+15~~-30~-10~+19~~+2~-1, which was discovered recently by Leutbecher (unpublished and obtain the contribution of the zeros by subtraction. Table 5 presents the results of the computation that wa.s carried out for six fields, those with the smallest discriminants for (71, r2) = (7,0), (8, 0), (8, 4) , and the next smallest for (n, r2) = (8, 0) a,nd (8, 4) a.nd the one with the smallest known discriminant for (n, r2) = (9, 0). In ea.ch case the kernel F(x) that gives the GRH bounds of Tables 3 and 4 The column labelled "deficiency" denotes the difference between n-1 log rd for each field and the GRH lower bound. The "ideals" column denotes the value of the sum over prime ideals in (2.3), and the "zeros" column the value of the sum over the zeros (obtained by subtracting the "ideals" column from the "deficiency" column). Finally, the "norms" collimn gives the norms of prime ideals that contributed to the sum.
Open Problem 6.1. What are the relative contributions of prime ideals and zeros to the explicit formula for minimal discriminants? Table 4 . Small root-discriminants of totally real fields and the best known lower bounds.
8, the root-discriminants are known to be minimal for each degree.) 
